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Detail analysis of the temperature profile in a 
solid wall and estimation of the ablation process 
of a liquid wall exposed with a high heat flux 
from micro fusion are important issue to design 
an advanced, compact fusion reactor. In our past 
work before October 200 I, we successfully 
simulated the temperature profile in a W wall and 
ablation behavior of liquid Pb exposed with 
high-intensity x-rays, energetic alpha particles 
from fusion burn. In the simulation, the 
stopping power of an incident charged particle in 
a plasma was calculated using dielectric function 
of plasmas and Bethe fomul.. We showed that 
energy absorption of the incident particles with 
expanding plasma is very important to detennine 
the ablation of liquid lead [I] 
This year, we improved the simulation code 
to evaluate the vapor shielding effect, which is 
also in hot discussion on diverter of MCF system, 
including not only plasma but also neutral gas. 
The code can simulate the process across the 
liquid phase, neutral gas phase, to partially 
ionized plasma. The code includes change of the 
ionization rate as a function of the temperattue 
and the density and energy transport by x-rays. 
Simulation result on ablation of liquid tin 
(atomic number 50) with 1.06 11m wavelength, 
1010 W/cm', 1.2 ns pulse length laser is shown in 
Fig. I. The profiles of liquid, neutral gas and 
plasma are shown when the intensity of the laser 
has reached its peak value. The horizontal axis 
is the distance from the initial position of the 
boundary between the liquid and a vacuum. 
Initially, liquid tin is in z<O. The average 
ionization close to the surface « 2 11m) was 0.1, 
which means 90% of particles in the volume are 
neutral and 10% of particles have one plus charge. 
In the region enclosed with broken lines, most 
particles ablated from the surface are considered 
to be neutral since number densities of atoms and 
ions decrease exponentially. 
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Fig. I Number density of species and the 
ionization rate 
This result is novel because only a few code is 
reported that can evaluate the vapor shielding 
effect including phase changes from liquid to 
plasma via neutral gas. This code will be 
modified to simulate ablation by particle beams in 
near future. 
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